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Abstract of JP2002066262 

PROBLEM TO BE SOLVED: To 
provide a hollow fiber membrane type 
humidifier whose humidifying 
capability can be prevented from 
decreasing by additional installation of 
an extremely simple structure. 
SOLUTION: This hollow fiber 
membrane type humidifier is provided 
with a hollow fiber membrane module 
(3) comprising a cylindrical housing (2) 
having a plurality of gas flowing-in 
holes (2A) arranged in the 
circumferential direction in one end 
part and a plurality of gas flowing-out 
holes (2B) arranged in the 
circumferential direction in the other 
end part and a hollow fiber membrane 
assembly (FA) of a bundle of a large 
number of water-permeable hollow 
fiber membranes (HF) housed in the 
housing (2). A flowing-in hole 
communication groove for 
communicating the respective gas 
flowing-in holes (2A) one another in 
the circumferential direction is formed 
in the inner circumferential face in one 
end part of the cylindrical housing (2) 
and a flowing-out hole communication 
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groove for communicating the 
respective gas flowing-out holes (2B) 
one another in the circumferential 
direction is formed in the inner 
circumferential face in the other end 
part of the cylindrical housing (2). 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In tubed housing with which two or more gas runoff holes prepared in two or 
more gas incurrent pores and other end which were prepared in the end section are 
arranged along the hoop direction, respectively The gas which is equipped with the 
hollow fiber module which bundles many hollow fibers of water permeability and it 
comes to hold, and passes through the interior of said each hollow fiber. It is the 
hollow fiber type humidifier which performs moisture exchange between the gases 
which contact the periphery of each of said hollow fiber by passing through the inside 
of tubed housing towards said gas runoff hole from said gas incurrent pore. The hollow 
fiber type humidifier characterized by establishing the incurrent pore free passage slot 
which makes said each gas incurrent pore open for free passage mutually in the inner 
skin of the end section of said tubed housing. 

[Claim 2] The hollow fiber type humidifier which is a hollow fiber type humidifier 
indicated by claim 1 , and is characterized by establishing the runoff hole free passage 
slot which makes said each gas runoff hole open for free passage mutually in the inner 
skin of the other end of said tubed housing. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the hollow fiber type humidifier which 
can prevent lowering of humidification capacity in detail about the hollow fiber type 
humidifier of the suitable lightweight and compact structure for a fuel cell system. 
[0002] 

[Description of the Prior Art] In recent years, various kinds of electric vehicles in 
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which it changes to the conventional engine and a drive motor is carried are 
developed. Development of the fuel cell powered vehicle which carries the hydrogen 
ion exchange membrane type fuel cell (henceforth a PEM mold fuel cell) called for 
short PEMFC (Proton Exchange Membrane Fuel Cell) as a power source of a drive 
motor as one of this kind of the electric vehicles is furthered quickly. 
[0003] Said PEM mold fuel cell is constituted as a stack of the structure which carried 
out the laminating of many eels which are generation-of^electrical-energy units, and 
each eel has the structure which put the film and electrode zygote called MEA 
(Membrane ElectrodeAssembly) for short between the anode side separator which 
has a hydrogen supply way. and the cathode side separator which has an oxygen 
supply way. The laminating of an anode lateral electrode catalyst bed and the gaseous 
diffusion layer is carried out to one side of the hydrogen ion exchange film of the 
solid-state polymeric materials called PEM (Proton Exchange Membrane) for short 
one by one, the laminating of a cathode lateral electrode catalyst bed and the gaseous 
diffusion layer is carried out one by one, and this MEA is constituted by other one side 
of said PEM (hydrogen ion exchange film). 

[0004] In this kind of PEM mold fuel cell, if hydrogen gas circulates said hydrogen 
supply way toward an anode outlet side from an anode entrance side and the 
humidified air containing oxygen circulates said oxygen supply way toward a cathode 
outlet side from a cathode entrance side, the electromotive force each eel of whose is 
about 1V will be generated by a hydrogen ion's penetrating PEM (hydrogen ion 
exchange film) of MEA of a damp or wet condition from the anode side of each cel. and 
moving to a cathode side. Then, in order to supply continuously the air and hydrogen 
gas which were humidified in the PEM mold fiiel cell which has such a 
generation-of-electrical-energy mechanism and to make a generation of electrical 
energy continue, the air supply system which humidifies and supplies the air fed by the 
supercharger is attached to a cathode entrance side, and the air excretory system 
which discharges damp off-gas is attached to the cathode outlet side. Moreover, the 
hydrogen gas supply system which supplies hydrogen gas with an ejector is attached 
to the anode entrance side. And between said air supply systems and air excretory 
systems, in order to humidify the air fed by the cathode entrance side, the hollow fiber 
type humidifier (refer to JP,7-71795,A) of a lightweight and compact configuration is 
formed. 

[0005] Drawing 8 shows other conventional examples of this kind of hollow fiber type 
humidifier. The hollow fiber type humidifier shown in drawing 8 is equipped with the 
hollow fiber module FM which comes to hold the hollow fiber aggregate FA which 
bundled many hollow fibers HF of water permeability in the cylindrical housing CH with 
which two or more gas incurrent pores HI were arranged by the end section along the 
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hoop direction, and two or more gas runoff holes H2 were arranged by the other end 
along the hoop direction. The other end connects this hollow fiber module FM. and it is 
supported by the head block HB one 2 which the end section connects with the head 
block HB one 1 which has the sweep gas inflow path PI and the ofl^gas runoff path 
P2, and is supported, and has the sweep gas runoff path P3 and the off-gas inflow 
path P4. 

[0006] In the conventional hollow fiber type humidifier shown in drawing 8 , damp 
off-gas with the high moisture content discharged by the air excretory system of said 
fuel cell system is supplied to the off-gas inflow path P4 of a head block HB one 2, and 
the dry air with the low moisture content of the air supply system fed by said 
supercharger is supplied to the sweep gas inflow path PI of a head block HB one 1 as 
sweep gas. Thereby, in a hollow fiber type humidifier, off-gas passes through the 
interior of each hollow fiber HF which constitutes the hollow fiber aggregate FA of the 
hollow fiber module FM from an off-gas inflow path P4, and circulates to the off-gas 
runoff path P2. Simultaneously, sweep gas circulates to the sweep gas runoff path P3 
fi^om the gas runoff hole H2 which flowed in the cylindrical housing CH, passed through 
the clearance in the hollow fiber aggregate FA, and was prepared in the other end of 
the cylindrical housing CH from the gas incurrent pore HI prepared in the end section 
of the cylindrical housing CH of the hollow fiber module FM from the sweep gas inflow 
path PI. And in this hollow fiber type humidifier, moisture exchange is performed 
between the off-gas which passes through the interior of each hollow fiber HF which 
constitutes the hollow fiber aggregate FA. and the sweep gas which contacts the 
periphery of each hollow fiber HF and is passed, off-gas with high moisture content is 
dehumidified, and sweep gas with low moisture content is humidified. 
[0007] 

[Problem(s) to be Solved by the Invention] By the way, in the hollow fiber module FM 
of the above mentioned conventional hollow fiber type humidifier, it estranges 
independently of mutual and each gas incurrent pore HI of the end section of the 
cylindrical housing CH and each gas runoff hole H2 of the other end are arranged, 
although arranged along with the circumferencial direction of the cylindrical housing 
CH. For this reason, the sweep gas which flows into each gas incurrent pore HI of the 
end section of the cylindrical housing CH cannot be smoothly diffused along with the 
circumferencial direction of the inner skin of the cylindrical housing CH. but has the 
inclination which turns the clearance in the hollow fiber aggregate FA to each gas 
runoff hole H2 by the side of the other end from each gas incurrent pore HI by the 
side of an end, and carries out channeling to the shape of a muscle. In this case, since 
each hollow fiber HF which constitutes the hollow fiber aggregate FA has little through 
put of sweep gas, the part which hardly contributes to moisture exchange occurs in it. 
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and the humidification capacity of the hollow fiber module FM falls to it. 

[0008] Then, this invention makes it a technical problem to offer the hollow fiber type 

humidifier which can prevent lowering of humidification capacity by addition of very 

easy structure. 

[0009] 

[Means for Solving the Problem] As a means to solve the aforementioned technical 
problem, the hollow fiber type humidifier concerning this invention In tubed housing 
with which two or more gas runoff holes prepared in two or more gas incurrent pores 
and other end which were prepared in the end section are arranged along the hoop 
direction, respectively The gas which is equipped with the hollow fiber module which 
bundles many hollow fibers of water permeability and it comes to hold, and passes 
through the interior of said each hollow fiber. It is the hollow fiber type humidifier 
which performs moisture exchange between the gases which contact the periphery of 
each of said hollow fiber by passing through the inside of tubed housing towards said 
gas runoff hole from said gas incurrent pore. It is characterized by establishing the 
incurrent pore free passage slot which makes said each gas incurrent pore open for 
free passage mutually in the inner skin of the end section of said tubed housing. 
[0010] With the hollow fiber type humidifier concerning this invention, as for moisture 
content, while differs and a gas passes through the interior of said each hollow fiber. 
When the gas of another side passes through the clearance between each hollow fiber 
in tubed housing towards each gas runoff hole of the other end from each gas 
incurrent pore of the end section of said tubed housing Moisture exchange is 
performed through each hollow fiber which both gases contact, a gas with high 
moisture content is dehumidified, and a gas with low moisture content is humidified. 
The incurrent pore free passage slot established in the inner skin of the end section of 
said tubed housing diffuses smoothly the gas of another side which flows into each 
gas incurrent pore of the end section of tubed housing along the hoop direction of the 
inner skin of tubed housing in that case. For this reason, the gas of another side 
passes through the clearance between each hollow fiber in tubed housing from the 
hoop direction whole region of end circles of tubed housing towards each gas runoff 
hole of the other end of tubed housing to abbreviation homogeneity. That is, without 
carrying out channeling of the clearance between each hollow fiber to the hoop 
direction of tubed housing, it passes to abbreviation homogeneity and the gas of 
another side contacts much more many hollow fibers. 

[001 1] In the hollow fiber type humidifier of this invention, if the runoff hole fi^ee 
passage slot which makes each gas runoff hole arranged by the other end of said 
tubed housing open for free passage mutually is established in the inner skin of the 
other end of tubed housing, this runoff hole free passage slot will lead smoothly the 
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gas of another side which passes through the clearance between each hollow fiber 
toward the other end of tubed housing to each gas runoff hole along the hoop 
direction in the other end of tubed housing. For this reason, the gas of another side 
passes through the clearance between each hollow fiber from the hoop direction 
whole region of end circles of tubed housing to homogeneity further towards the 
circumferencial direction whole region in the other end. That is, without carrying out 
channeling of the clearance between each hollow fiber to the hoop direction of tubed 
housing, it passes to homogeneity further and the gas of another side contacts much 
more many hollow fibers. 
[0012] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of the hollow fiber 
type humidifier applied to this invention with reference to a drawing is explained. The 
perspective view showing the structure of the hollow fiber type humidifier which 
drawing 1 requires for 1 operation gestalt in the drawing to refer to, the sectional view 
showing the structure of the hollow fiber type humidifier which drawing 2 requires for 
1 operation gestalt. the cross-section perspective view showing the inner skin of the 
end section of cylindrical housing which shows drawing 3 to drawing 2 , and drawing 4 
are the cross-section perspective views showing the inner skin of the other end of 
cylindrical housing shown in drawing 2 . 

[0013] As shown in drawing 1 and drawing 2 , the hollow fiber type humidifier 1 
concerning 1 operation gestalt is equipped with two or more hollow fiber modules 3 
which come to hold the hollow fiber aggregate FA which bundled many hollow fibers 
HF of water permeability in the cylindrical housing 2 with which two or more gas 
incurrent pore 2A was arranged by the end section along the hoop direction, and two 
or more gas runoff hole 2Bs were arranged by the other end along the hoop direction. 
And the other end connects each hollow fiber module 3, and it is supported by the 
head block 9 which the end section connects with the head block 6 which has the 
sweep gas inflow path 4 and the off-gas runoff path 5, and is supported, and has the 
sweep gas runoff path 7 and the off-gas inflow path 8. 

[0014] Said cylindrical housing 2 consists of the engineering^plastics material by 
which iryection molding was carried out to the about [ die-length 600mm ] shape of 
the diameter of 60mm, 4mm of thickness, and a pipe. A diameter is about 1 8mm and 
each eight gas incurrent pore 2A fabricated by the end section of this cylindrical 
housing 2 is arranged at equal intervals by the circumferencial direction of the 
cylindrical housing 2, for example. Similarly, a diameter is about 18mm and each eight 
gas runoff hole 2Bs fabricated by the other end of the cylindrical housing 2 are 
arranged at equal intervals by the circumferencial direction of the cylindrical housing 2, 
for example. 
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[0015] Said hollow fiber aggregate FA bundles about 5000 hollow fibers HF to one. The 
potting section which closes the mutual clearance between each hollow fiber HF with 
adhesives where opening of each hollow fiber HF is maintained, and is pasted up on 
the both ends of the cylindrical housing 2 is constituted by the both ends of this 
hollow fiber aggregate FA. And the both ends of said cylindrical housing 2 are airtightly 
blockaded by this potting section. 

[0016] Each hollow fiber HF which constitutes said hollow fiber aggregate FA is a thin 
hollow filament whose bore is about 300-700 micrometers. This hollow fiber aggregate 
FA makes the steam in the gas which passes through that interior condense, and has 
the function for which that water of condensation is moved outside by capillarity. 
[0017] Said head block 6 has the structure which concluded medium plate 6B and 
inside plate 6C mutually with the bolt nut in piles one by one to outside plate 6A. and 
said sweep gas inflow path 4 and the off-gas runoff path 5 are formed ranging over 
outside plate 6A, medium plate 6B, and inside plate 6C. Similarly, said head block 9 has 
the structure which concluded medium plate 9B and inside plate 9C mutually with the 
bolt nut in piles one by one to outside plate 9A, and said sweep gas runoff path 7 and 
the off-gas inflow path 8 are formed ranging over outside plate 9A, medium plate 98, 
and inside plate 9C. And when outside plate 6A of a head block 6 and outside plate 9A 
of a head block 9 are mutually concluded through the long conclusion bolt 10, each 
hollow fiber module 3 is pinched. 

[0018] Here, in the hollow fiber type humidifier 1 concerning 1 operation gestalt, as 
shown in drawing 3 , incurrent pore free passage slot 2C which makes said each gas 
incurrent pore 2A open for free passage mutually is prepared in the inner skin of the 
end section of the cylindrical housing 2 which constitutes the hollow fiber module 3. 
Similarly, as shown in drawing 4 . runoff hole free passage slot 2D which makes said 
each gas runoff hole 28 open for free passage mutually is prepared in the inner skin of 
the other end of the cylindrical housing 2. 

[0019] Said incurrent pore free passage slot 2C is the square groove of a width 
method smaller than the diameter of each gas incurrent pore 2A, and is intermittently 
formed along with the array center line of each gas incurrent pore 2A in alignment with 
the circumferencial direction of the cylindrical housing 2. [ two or more ] Similarly, said 
runoff hole free passage slot 2D is the square groove of a width method smaller than 
the diameter of each gas runoff hole 28, and is intermittently formed along with the 
array center line of each gas incurrent pore 2A in alignment with the circumferencial 
direction of the cylindrical housing 2. [ two or more ] Although each of these incurrent 
pore free passage slot 2C and each runoff hole free passage slot 2D are usually 
fabricated in one at the time of injection molding of the cylindrical housing 2, they may 
be formed by machining afterwards. 
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[0020] By making moisture exchange perform between damp off-gas with the high 
moisture content discharged in the air excretory system of the fuel cell system which 
is not illustrated, for example, and the dry air with the low moisture content fed by a 
supercharger etc. in the inside of the air supply system of a fuel cell system, the 
hollow-fiber type humidifier 1 of 1 operation gestalt constituted as mentioned above is 
used in order to humidify the air which has the inside of said air^supply system fed. 
[0021] In the hollow fiber type humidifier 1 of 1 operation gestalt, the off-gas 
discharged by the air excretory system of said fuel cell system is supplied to the 
off-gas inflow path 8 of a head block 9, and the air in the air supply system of said fuel 
cell system is supplied to the sweep gas inflow path 4 of a head block 6 as sweep gas. 
In this condition, the damp off-gas with high moisture content passes through the 
interior of each hollow fiber HF which constitutes the hollow fiber aggregate FA of 
each hollow fiber module 3 from an off-gas inflow path 8, and flows into the off-gas 
runoff path 5 of a head block 6. On the other hand, the dry sweep gas with low 
moisture content flows into the sweep gas runoff path 7 of a head block 9 fi^om each 
gas runoff hole 2B which flowed in the cylindrical housing 2. passed through the 
clearance in the hollow fiber aggregate FA, and was prepared in the other end of the 
cylindrical housing 2 from each gas incurrent pore 2A prepared in the end side of the 
cylindrical housing 2 of each hollow fiber module 3 from the sweep gas inflow path 4. 
[0022] And in the hollow fiber type humidifier 1 concerning this 1 operation gestalt, 
moisture exchange is performed between the off-gas which passes through the 
interior of each hollow fiber HF which constitutes the hollow fiber aggregate FA, and 
the sweep gas which contacts the periphery of each hollow fiber HF and passes 
through the clearance in the hollow fiber aggregate FA, off^gas with high moisture 
content is dehumidified, and sweep gas with low moisture content is humidified. And 
sweep gas with the humidified high moisture content is returned in the air supply 
system of a fuel cell system fi^om the sweep gas runoff path 7. 

[0023] Each incurrent pore fi^ee passage slot 2C prepared in the inner skin of the end 
section of said cylindrical housing 2 as shown in drawing 3 diffuses smoothly the 
sweep gas which flows into each gas incurrent pore 2A of the end section of the 
cylindrical housing 2 along with the circumferencial direction of the inner skin of the 
cylindrical housing 2 in that case. For this reason, sweep gas passes through the 
clearance in the hollow fiber aggregate FA towards each gas runoff hole 28 of the 
other end of the cylindrical housing 2 to abbreviation homogeneity from the 
circumferencial direction whole region of end circles of the cylindrical housing 2. 
[0024] Moreover, each runoff hole free passage slot 2D prepared in the inner skin of 
the other end of said cylindrical housing 2 accepts the sweep gas which passes 
through the clearance in the hollow fiber aggregate FA toward the other end of the 
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cylindrical housing 2 to abbreviation homogeneity from the circumferencial direction 
whole region of end circles of the cylindrical housing 2, and the circumferencial 
direction in the other end of the cylindrical housing 2 meets, and it leads this to each 
gas runoff hole 2B smoothly. 

[0025] Therefore, in the hollow fiber type humidifier 1 of 1 operation gestalt, the 
sweep gas which flowed from each gas incurrent pore 2A in the cylindrical housing 2 
of each hollow fiber module 3 passes through the clearance in the hollow fiber 
agg^'egste FA to homogeneity towards the circumferencial direction whole region in 
the other end from the circumferencial direction whole region of end circles of the 
cylindrical housing 2. That is. without carrying out channeling of the clearance in the 
hollow fiber aggregate FA to the circumferencial direction of the cylindrical housing 2. 
it passes to homogeneity, and from before, sweep gas can contact much more many 
hollow fibers HF, and can prevent lowering of humidification capacity effectively. 
[0026] In the hollow fiber type humidifier of this invention, the cross section 
configuration of the runoff hole free passage slot for gas runoff hole 2B establish in 
the incurrent pore free passage slot and the other end for gas incurrent pore 2A which 
be prepare in the end section of said cylindrical housing 2 can be make into the shape 
not only of a square shape like incurrent pore free passage slot 2C of 1 operation 
gestalt. and runoff hole free passage slot 2D but radii, the shape of V, and reverse 
trapezoidal shape. 

[0027] Moreover, said incurrent pore free passage slot for gas incurrent pore 2A can 
be made into various configurations as shown in drawing 5 - drawing 7 . Incurrent pore 
free passage slot 2E shown in drawing 5 consists of the circular— sulcus section two 
E1 which is located in the side of the array of each gas incurrent pore 2A. and is 
prolonged in the circumferencial direction of the inner skin of the cylindrical housing 2, 
and a free passage slot two E2 which juts out of this circular-sulcus section two El 
over the side, and is open for free passage to each gas incurrent pore 2A. Moreover, 
incurrent pore free passage slot 2F shown in drawing 6 surrounded each gas incurrent 
pore 2A, and are prolonged in the circumferencial direction of the inner skin of the 
cylindrical housing 2, and the both-sides wall is fabricated by the wave type wore. 
Furthermore, incurrent pore free passage slot 2G shown in drawing 7 are constituted 
by the combination of two or more connection slot 2G1 [ the / same ] as incurrent 
pore free passage slot 20 in 1 operation gestalt, and two or more guide slot 2G2 which 
are jutted out of each gas incurrent pore 2A over the side. In addition, it can consider 
as the various configurations where the runoff hole free passage slot for gas runoff 
hole 2B is also shown in drawing 5 - drawing 7 . 
[0028] 

[Effect of the Invention] As explained above, with the hollow fiber type humidifier 
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concerning this invention When as for while moisture content differs a gas passes 
through the interior of said each hollow fiber and the gas of another side passes 
through the clearance between each hollow fiber in tubed housing towards each gas 
runoff hole of the other end from each gas incurrent pore of the end section of said 
tubed housing Moisture exchange is performed through each hollow fiber which both 
gases contact, a gas with high moisture content is dehumidified, and a gas with low 
moisture content is humidified. The incurrent pore free passage slot established in the 
inner skin of the end section of said tubed housing diffuses smoothly the gas of 
another side which flows into each gas incurrent pore of the end section of tubed 
housing along the hoop direction of the inner skin of tubed housing in that case. For 
this reason, the gas of another side passes through the clearance between each 
hollow fiber in tubed housing from the hoop direction whole region of end circles of 
tubed housing towards each gas runoff hole of the other end of tubed housing to 
abbreviation homogeneity. That is, without carrying out channeling of the clearance 
between each hollow fiber to the hoop direction of tubed housing, it passes to 
abbreviation homogeneity and the gas of another side contacts much more many 
hollow fibers. Therefore, according to the hollow fiber type humidifier of this invention, 
lowering of humidification capacity can be prevented by addition of the very easy 
structure of preparing said incurrent pore free passage slot. 

[0029] Moreover, in the hollow fiber type humidifier of this invention, when the runoff 
hole free passage slot which makes each gas runoff hole arranged by the other end of 
said tubed housing open for free passage mutually is established in the inner skin of 
the other end of tubed housing, this runoff hole free passage slot leads smoothly the 
gas of another side which passes through the clearance between each hollow fiber 
toward the other end of tubed housing to each gas runoff hole along the hoop 
direction of the other end of tubed housing. For this reason, the gas of another side 
passes through the clearance between each hollow fiber from the hoop direction 
whole region of end circles of tubed housing to homogeneity further towards the hoop 
direction whole region of the other end. That is, without carrying out channeling of the 
clearance between each hollow fiber to the hoop direction of tubed housing, it passes 
to homogeneity further and the gas of another side contacts much more many hollow 
fibers. Therefore, lowering of humidification capacity can be prevented much more 
effectively. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing the structure of the hollow fiber type 
humidifier concerning 1 operation gestalt of this invention. 

[Drawing 2] It is the sectional view showing the structure of the hollow fiber type 
humidifier concerning 1 operation gestalt 

[Drawing 3] It is the cross-section perspective view showing the inner skin of the end 
section of cylindrical housing shown in drawing 2 . 

[Drawing 4] It is the cross-section perspective view showing the inner skin of the 
other end of cylindrical housing shown in drawing 2 . 

[Drawing 5] It is the partial development view of the end section inner skin of 
cylindrical housing in which the example of modification of the incurrent pore free 
passage slot for gas incurrent pores shown in drawing 2 is shown. 
[Drawing 6] It is the partial development view of the end section inner skin of 
cylindrical housing in which other examples of modification of the incurrent pore free 
passage slot for gas Incurrent pores shown in drawing 2 are shown. 
[Drawing 7] It is the partial development view of the end section inner skin of 
cylindrical housing in which the example of modification of further others of the 
incurrent pore free passage slot for gas incurrent pores shown in drawing 2 is shown. 
[Drawing 8] It is the sectional view showing the structure of the hollow fiber type 
humidifier of the conventional example. 
[Description of Notations] 

1 : Hollow Fiber Type Humidifier 

2 : Cylindrical Housing 
2A: Gas incurrent pore 
2B: Gas runoff hole 

2C: Incurrent pore free passage slot 
2D: Runoff hole free passage slot 

3 : Hollow Fiber Module 

4 : Sweep Gas Inflow Path 

5 : Off^gas Runoff Path 

6 : Head Block 

7 : Sweep Gas Runoff Path 

8 : Off-gas Inflow Path 

9 : Head Block 
HF: Hollow fiber 

FA: Hollow fiber aggregate 



[Translation done.] 
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-i? > y « c ^ ic ^ y fflr^#*ffi*Ea)ns 

ft t> *ir § c ^ ^ -r -5 *ffi*iMSiiDS»o 

[OOO 1] 

[o o o 2] 

(omcom^^wimcD-'DtLx. ^^(^pemfc (Pr 

oton Exchange Membrane Fuel Cell) t^itf^H^^M 

{[0 0 0 3] iitiBPEM^is^m^i^. %mm&'^&^ 

ME A (Rjlembrane ElectrodeAssembly) tV6W^ix^fS^ 
Att. PEM (Proton Exchange Membrane) i:BS?Ji**t 

EM (*m-f^>3E8yi) (Dtea)M-®l::*V— K®JBS 

* KA PiiiA^ t» ft V— Km pfls^fsj o r sS 

®<DMEA(J[)PEM (7K*-f?J->«»ie) *2!®LT* 



to. *V-KAaffiyicli. eqiLlijl*&SlcJ:yi±S**t 
i}<i4WL^ixXl^^o T-/-KAPfljl::tt. J^-tf^ 

-7 1 79 5^^«#fra) 3e)<igltt)*LrL^-5o 

[0 0 0 5] gl8ii. z:<Dm(D^^^m^imM^(r)i&(0 

-sspfcsaoattsSAfl-H i t<my3^\z7^'oxmm^ 
m^mzmsi(D%i^^ihKH 2f}<m:f3i^izf^':>xm, 

-S*2g*K^i^^— ^i/FM^«i^Ti^4o ca)*^^^ 
^vn— ;UFMtt. x-r— 3^**X56A®^P 1 fc<fct/:^ 
:7**;?^3Eil3ilKP2^Wr^'^*> K::?p-:/^HB 1 ic- 

P3fc<fcT/:*-3^**xa£A®»P4**-r^'>^'> K::fP*v 
^ H B 2 lc^fe^Sgp35<SiBL-C3[l#**^TU^-&o 
[OOO 6] @8lZiFLfrt£3Sea)4>^^S3£J!iaM§&f=:fe 
l^T^*. K:^P->^HB2(^>3-37:^*X3itAil^P4 
lcMI5«^S«7i!l vATAa)ffim»£±l^l::»ai ^4x^7K^ 

^ H B 1 (DX^— :/*'X3EAfflKP 1 icMIBilJ&^lCct 

yEE2l*^^s^f^fit^&ma)*^>^*m<D^£t^$^L^fc2£a 

K*ftiS»i3fci^ri*. :*-:7*•x*<?^:7#x35Affll»P 
4 An t> v^— F Ma)*S*M^^ff f a ^ 
MfiS-r^ft^^^IgH Fa)rtfip^ffiiaLT^:7:tfxsStli 
ffl»P2'>.tS5ji-r-5o f^^l::. x-f— T^^^xA^x-r- 
tt/\';7v>ycHa)-5ggpizi6itp,tutcmt*saA?LH i 

J:yRfS«/\'>v>ycH(^(z3£AL. 

F A rtcD^Pfli LT HfiStt/N-t^ v>y c H (Dffiaaap 
icgit ib*tfcm(*3saifLH 2 cfc y x>r— 3^:^'AS5aiii» 

P3>>^it3Sjl-r-So ^LT. Z<D*S*t|g^inSSl3*J 

t^rei. *ffi*iam^»FA*«ifiR-r4«-4>ffi*KH F 
a)i^a5^iii©-r-57i-:7:^*A*t. ^^^^mn F (D^miz 
M L r Si^-r ^ A >r — A (ora T*»Xft)Si<fT*^ 

W^o) fe t ^ A -f — A A^Jras * *l ^ o 

[0007] 

*05«ffi*E5«*nS«<D*ffi*M^i^i--/UFMizteL> 
r. HfStt/\';7v></^CHa)-3ga5a)«-^t*:2lSA7LH 1 

fc«):i;<tedffifiiia)a-ai*3sm?LH2(i. Ristt/x-t^vv^ 
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CH(DR^;SlSllz;tJo-CE5iJ*+iT(±Uv.5t©«), ffiS 

roftSltt:aiEai?LH 2 lc|Silt-cffi5ttl-<i2ffi-r -SiSlnlA** 
[0 0 0 8] -tc-e, *f6M(±. is«)-ce*)tc«jgof* 

[O O O 9] 

«9fiE§lt*:35aifLI=|Sl l+rStt/N-t? v -S ^1 

iricj: yMSE#*S*llS<D*l-SI::ft«!l!-r-6att:i:©ra-C 

tt:!6<lnS**t-5. miBfSttM';;i;>^<D-JSS|5 
0-S®a5fl)S-a»3SATLlciSA-r-5te*fl)Stt:^©tt/\ 

@:^I6I^ia36^ &IKlS-(c(Stt/\'> (DfteMSfiBOS-fl 

[oo 1 1 ] :^stm<D'i'^ikmAmmmztsi^x. mtz 
SI- ii® * 1* ■ssaibfl.ajisi N't? V :^ ^^©te^fiff 



[O O 1 2] 

ii<oisjt^5i-r^«s, @2i*-iiisjKffiir«^«ti^* 
i±ia 2 ic5t-rRf§tt/\Oi?>^^(ofl&sssp«)W@(i**-r 

loo 1 3] HI teJ:UfH2J=S%-rJ:5l=. -SllS^ffi 
l=«g-&4>^ji^^iClnSSll±, -dig§|3(=^»(Dmf^zi!£A 
?L2 A*<S^iail=;ftoTiS5iJ**L. teSSSBI-ISSfeajatt: 

ssaiTL 2 B rai-jft o Tsejij $*LfcR®tt/\':7 > 

^^ai^i* F A * URg! L T -5 2? i— ;U 3 ^ 

I*. XY— :^:tfXSaAii»4fcJ:tJt:*-:7*fXiS[asaL»5 
+1, — ::^^;^3amaK7j3J;t/:*-7**xs5A 

[00 1 4] friaROtt/\'i7y>y2tt, fiiix.«ffl:g6 

Omm. 09E4mm, g$ 6 O O mmMS<0><-< ^^tfcl^^ 

C<DR15tt/\Ov>^2<0-^SPfcfiEJK**tfc=&a 
(*:SS£A?L2 Alt. fi>lxtfiEgA<1 SmmggTffcy, R 

2 ©Rffl^iPiictf 8 eEjij 

**i.rLx^o l^fi^l-. RfStt/\Oi;>y2(Ofife4SS»lCfi£ 
}K*4xfc«-S«:35aS?l2BI*. «l|S.tfl£gA<1 Smmg 

S-e&y, R®tt/N0i?>^^2<DR@:;5ifiiicifra(l-e« 

8 @iE9J ^ . 
[0 0 1 5] MIE+^^^lg^frFAtt, 5 00 0*:S 
Sa)(t'ffi*KHF$1*|C^tefc=fe<D-Cfc«. COtfiffi 
^ISm$i^FA<o@9iSgpiclt. ^'P^^BLHFomai 
«HtLfctt®-C-«-+ffi*^H FOffiSOKfel^S^a'JI- 

J:y»jhL. A^-r>, RlStt/\'!7 5?:>^2 roisgsgSPi^S^ 

[0O1 61 tfrlB*ffi*ll^^<*FA$«fi£-r.5«-*ffi 
*«KHFI*, WSA<3 0O~7 OO^W'iyPjt— h<»US 
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[C0 1 7] itiK^-y K:?a':»^76ii. 9ymyi^—h6 

Ai=«tira:;'u— K 6 Bfc h 6 c^waeK 

C IcSI o TfllEX — aS Aa» 4 fc J: l/;!- :7 

— h9B. rt{|i;::^u-K9 cirg|o-cSfrlBx-<— 

*o -tLT. 'N-v K:?Pv^7 eOTJJ-fflJ^U— t-6 Air's 
K:?Dv^7 9a)>Hl!l:^U— H9 Ai4<SR<Dae7KjU 
h 1 O^^UTfflSI=JS6jSS*i-5c:tl=J:y. «-«tiffi* 

[D0 1 8] cc-e. -mmi&m\~mi>^^ikmAis\A 
/\':?-:?>y2(iD-4ss®rtSffi(=ii. @3ic*-r<fc-5 

lfrlB«-S{«:3&A7L2 A$4BSI=ilil$-&«3£A7Lil 

2<D{&iSSPa>l^@SI=li. IS4l=^-r<»:'7l=. MIB&^ 
it:3S£tb?L2 B$4iS:i=Sa^-&^3!Eilj7LSa3t2 DA<e 

tool 9] ffllB36Afl,jS®«2Cli, «-m»:ISAfL2 

>i/2()!)nS*lRll=»3*att:SSAfL2 A«)E5lJ[f <>« 

3lEffi7L)lii^2 0». #tlf4:3Stii?l2Ba>ilSJ:y/h$ 

o*s-!i-afl)ft»-cfcy, ni5tt/\'!7i?>^'2®RS^f^ 

5 #at*:3SEATL 2 A<DE5»J4"£>I9I- ift o "Cra^MIc 
«fS{UKfi£*,*VTtx5o c4xt.co«-35A7l5iffi^2 Cte 
<feO!«-SSffi?l*ii»2DI*, ffl^, R®tt/N':7v>y2 

[O O 2 ol £U:<DJ:5l=:SfiE**ifc-lltfiJeSS<0*ffi 

■C7K»SEtft*fi^t3i**cii=j:y, «riB^a«»Srt* 
[o o 2 1 ] -mmMmofp^^mAtam.^MztiK.'^x 

I4» 'N'5'K:^P?/^79©:i-:7*fX35Aa»8l=«rlB«« 
!S t^a o fc;l- P **Xlt, ^ **X3iAffi» 8 A* 



*R^i;a.-^l,30«ffi*K«#«:FA*«|*-r«#t> 

^^MH FwrtgPifffiiaL-C's.y K:;^p y^ 6<o:^-:7^3 
X3Saiffi»5lc35Ul-r'So *»^W^<DiSL^S£L^ 
fcxW— Tf^xtt, x-f— :;^:tfx3!EAaB4Axe,«-ct>ffi 

3 <7>R®«/\0 V 2 <D-aiffliicigit 

f>tLfc€-a«:SSEA7L2 A J: y Rlttt/\'>v>-y 2rtl-3S 
AL, *ffi*^^^»:FArt«)^F4^ffijgLrRlStt/\ 
';?e?>i^2fl)fl6ffiffll=aitb*ufc«-a«:35tll7L2 B J: y 
'svy K:?P!yi'9<DX-<'— :/**XsltaJiiK7'vi:3SdJ-r 

■S, . 

too 2 2] ^^L-c. ;i©-3llfi»ffif=«-S>t>ffi*KiC 

JmSSl l::teLxTli, *^*^*^»:F A^fii^-TSS^ 

H F©>l.HlrgHttL-C4>ffi*ISSl^(*F ArtORSUa^Ji 

i©-r -5 X -< — i: ©Pal •e7K«'3tgiA<fTt3n s (0 -e fc 

too 2 3] -^(OB!^. ia3|c^-rJ:5f::fJlBRlStfe/\'> 

2 a>-jiat<o(«)sai=ait <b*if=«-3eEA?iaia^ 

2 CI*. R©tt/\':7i;>^/"2<0-4ffiffl(0#mi*3SA7L2 
AlcaSA-rix-f— ::f^fX^RfStty\'l»5?>^!'2<Ort@ 
ffi<ORH*|SllC}eo-CR7&l=16»*1i-*. Z-OikV). X 
-r — rf I*, R(Stt/\Ov>i/2<0-4gaif*3®R@:^ 
[Si ±J§Ki^ t> BSJ^- ICR N't/ > 2 roitesgspco fi^a 
{t:3Sai?l2 BI=|q]ltr4>SjS^M^^{*:F AF*i<D@@^il 

too 2 41 8(IIBRfS[«/\';7i;>^2«)fteSgSP<» 
rtSffil=Kltf.*ifc*55tll?lilffi«2DI*. RfStt/x-^ 
2 <D-Sasaprt<0RS*l^±«4^ &l61Sl-IcRtStt 
/ x-t? V ^^/^ 2 0f6^SPl3|a|4^ o r F A 

o)^ra^a®-r-5xY-:>"**x^gi+A*i, z.h.'^nm 

tlc/\':7v>y2<DfifeJggPP«3a)RS^I^a)»oTRJtlc^ 
ai*35ai?L2B's5J<. 

too2 5] ffior. -SIJfiJKSro*^*ms*aSSi 
i-fcLNTii, #*ffi^tigts?i-;b3(on(Stt/\':7v> 
2 rti=«-a«:aAfl, 2 A*^ c,gaA Lfcx-f-z^^x 

ROtt/N-t? 2 (0-lSHairt£ORS:;&lSl:t:J^A^ t, 
fibSSSPl^(OR@:«|nl^iSII=|£illtrJ^-lc4i^^lim^{4: 

FArt<Di®ra*ajii-r-5. /TfttjT&s X'r-:^**xi*, 

4>S*M^^«: F A rtro^ral ^ RfStt/ x-t/ V > 2 ©R 
S:&ffiH::(B35-r -5 c i: /j: < Lr«£* J: y 

^<a>*s*MHFt^«t-r-5©-cfcy. *aSfl6*a)(S 

t o o 2 6 ] *S!iH(©*^*MiCiraSSi-*JtNT, fjia 

H®tt/\':7i?>i^2<D-4igpi=sit«a»:3aATi2 as 

a>3SA7L)lil»^* J:tj:ffeii9l=Slt'&Slft:3SU37L 2 Bffl 
0>dStii7L31iS»a)BTS}^t^l*. -|IS&)&®<03SA7Li£S 
df 2 Cj3J:U:iStti7Lilil^2 Da)<):7«:A}^l=ffi^-r, 
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[0 0 2 71 t5ait(*3SEA?L2 Affl(D3iEAfl.jlffi 

^ci: ii5icsi-r3SAaii®3i2 Eli, &a 

tt:|iiA?L2 AflDEJIJOfflllSlceaLTRett/xOyv^/' 
2©WSffia)RS^lSllcSlX5^tt^SB2 E 1 i:, CO 

SttSiss 2 E 1 An e,fiy:siz?i y ttj L -c«-m<*sa A?L 2 A 

I3itjl-r «ajl3!SP 2 E 2 i: -e««*4xTL%*, *fc, 

@ 6 izi^-r^xnmmm z f i±, #si«:g5A7L 2 a 
H L r tt^ \ -t? > ^z" 2 <D s so n ffl isj ic s 

4. *€>lc, 07l=^-t3aA?Lafi«2GI4, -SIlfiJK 

®lcfc(t«,aA?L5Sffi3l 2 C <t^«(D««a)^ja3ISP2 

Git, #att:3SATL2 AANt.ffli:^i-3iyai-ris»<©** 

-f K«ffl2 G 2 t<Dffl^^-t±lcJ:y««t*4iTL>«, tSi 

fc, §itt:jiSEai?L2Bffla)aaS7L]iji^t,, 05-0713 

[O O 2 8] 

7K^^^mo){&i^%m<)saf&^H^, "torn. fllH 

®tt/N'>v>^^®-igfiP«)rt^a(cai+t>*tfcsijA?La . 
mmii. iistt/\'t»5?:^^^fl!)-«ssi!®*a(tsiEAfl.i=s5A 

isi(=iS35-r « c t js < Kis-rciiia u-c-jsit < <o*3E 

ffJI23SEA?L5I®»^l6(+«.i:l^3S4t)T©m!S: 

[0 0 2 9] *5Bega)*^.4^ii^*nsss(-fct^ 



«eo-c, iiosfli:taa)ieT^-@5amM(=R6it-r* 

[0 31 02icsi-rR®tt/N':?v>^'<o-4sspo!)rtsa 

[0 41 0 2 iziii-rPimw\'^'J>cf<omissKoPism 
$^-rfiTffi^«0-e&«. 

«^5^-rnfBtt/\';?e?>^^«)-s«atrtHs©fiB»si80 

[0 61 02 l-Si-r ai*3EA?LfflaJ3£A?liSji3lflJfl6© 

«M« **-rpjtttt/ N't? y > ©-«sffli*jjaniroai»H 

ig0-efc-So 

[0 7] 02lc^-rSl(«:|SA?Lffia}3KA?Lii)l^a}$& 

fiP5J^®ia0-efeS. 

[0 81 i}tiitm<D'p^^mAmMm<om&^^-rmmm 

[»^©iftlBl 

1 : ip^^kmAMM^ 

2 : nfStt/x-^vV^/ 

2 A : 

2 B : fl{4:3Stli7L 

2 c : 3t/<m.m&m 

2 D : SSttiTiail^ 

3 : fp^^m^E iyiL—JV 

4 : x-f— :>"**;^3iiAa» 

5 : ;i-7?**x3£aj®» 

6 : ^'V K:7o 

7 : X-r — Z*'**X35ai>fiK 

8 : :l-:7^fX35AilK 

9 : K^P 
H F : 

FA:<*J^*Mm^» 
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